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（2）以水体中的 Cr、Mn、Co、Ni、Cu、Zn、Cd、Pb 8 种重金属为目标物，
在实验室及现场水域对所研制的渗透泵时间序列采样器进行性能测试。实验室测
试结果表明：渗透泵时间序列采样器的仪器空白满足水样中 8 种重金属监测的要


























0.09~0.30 μg·L-1；Mn，103~109 μg·L-1；Co，0.09~0.30 μg·L-1；Ni，0.8~1.4 μg·L-1；
Cu，0.9~1.1 μg·L-1；Cd，0.03~0.05 μg·L-1。在西溪中山桥站位，两种采样方式所
采集的水样中，Mn、Co、Ni、Cu 的测定结果偏差小，变化趋势也大致相同。各


























With the rapid growth of industrialization, heavy metal pollution is becoming 
serious. For environmental protection and human health, the monitoring of heavy 
metals in aquatic environment is very important. The concentration of heavy metals 
may be quite different in different waters because of geological feature and human 
activities. Even in the same place, the concentration of heavy metals could be 
changing all the time. Data of heavy metals with high spatial and temporal resolution 
are necessary to better understand their distribution and variation. 
Up to date, the commonly used water sampling techniques, such as manual 
sampling at fixed time and site and diffusive gradients thin-films (DGT), perform 
insufficient temporal and spatial resolution. A new type of sampler, osmotic pump 
sampler, can be used for in situ and long time continuous sampling to obtain 
time-series data of pollutants and enhance the temporal resolution. However, there are 
some shortcomings in the existing time-series osmotic pump samplers, such as 
complicated structure, high price and slight inaccuracy of time stamp. 
In this study, a novel time-series osmotic pump sampler had been developed. 
Performance test of the sampler was carried out in laboratory and field. Finally it was 
applied to monitor heavy metal concentrations in Jiulongjiang River. The main 
contents and results of the study are as follows: 
(1) The time-series osmotic pump sampler was designed and the components 
were manufactured. The performance of the sampler parts was tested, and then the 
sampler was assembled for further evaluation. Some good characteristics were found 
for the sampler. 1) Simple structure. The osmotic pump could be easily built by 
placing and sealing a piece of commercial reverse osmotic (RO) membrane into a 
home-made polymethyl methacrylate housing. 2) Low price. Compared with the 
semipermeable membrane of commercial Alzet pump, the RO membrane was cheaper 
so was the home-made sampler. 3) Constant sampling flow rate. The flow rate of the 






















 ions in the chamber. 4) Accurate time marking. Interval 
bubbles were injected into the sample stream at a designed time to separate water 
sample into zones. With air segment as marker, time marking could be accurate; 
furthermore, diffusion and mix of the sample zones could be avoided. 5) Easy reagent 
adding. The on line addition of reagent with the osmotic pump was easy and 
convenient. 
(2) Eight heavy metals, Cr, Mn, Co, Ni, Cu, Zn, Cd and Pb, were selected as the 
target analytes. The performance of the osmotic pump sampler was evaluated in both 
laboratory and field. In the laboratory, the instrumental blank of the home-made 
sampler was low enough for sampling heavy metals in water. Recoveries of the eight 
analytes in spiked samples in daily test within eight days were between 
78.8%-131.3%, mostly between 95%-105%. The results of field test indicated that 
when the sampling time was less than half month, the biological fouling problem 
could be neglected. Standard solution of the heavy metals stored in the storage coil of 
the sampler was well preserved during the sampling time. There was no statistically 
significant difference between the concentration results obtained from the samples 
collected with the osmotic pump sampling and manual sampling methods. It was 
concluded that the home-made osmotic pump sampler was stable and reliable. 
(3) The home-made osmotic pump sampler was applied in the monitoring project 
of heavy metals at two sites in the Jiulongjiang river for one week. At Jiangdong 
reservoir station (Beixi river), there was small difference between the concentrations 
of Cr, Mn, Co, Ni, Cu, Cd in the samples collected with the osmotic pump sampling 
and manual sampling methods. The analyte concentrations with the two sampling 
methods had the same variation trend. The concentrations of heavy metals at 
Jiangdong reservoir station were found to be: Cr, 0.09-0.30 μg·L-1; Mn, 103-109 
μg·L-1; Co 0.09-0.30 μg·L-1; Ni, 0.8-1.4 μg·L-1; Cu, 0.9-1.1 μg·L-1; Cd, 0.03-0.05 
μg·L-1. At Zhongshan bridge station (Xixi river), the concentrations of Mn, Co, Ni, Cu 
in the samples collected with the two sampling methods were similar and showed 

















station were 204-344 μg·L-1, 0.23-0.40 μg·L-1, 0.7-4.2 μg·L-1 and 1.0-1.7 μg·L-1 for 
Mn, Co, Ni and Cu, respectively. The concentrations of Mn and Co in early days of 
the sampling project were higher than those afterwards. It could be due to the higher 
input of Mn and Co brought by the runoff into the river. The application of the 
osmotic pump sampler revealed that the home-made sampler was basically suitable 
for long time and continuous sampling. However, the sampler still needed more 
improvement. 
 
Keywords: Osmotic pump sampler; Long time continuous sampling; Aquatic 
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